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We, MoBAY Chemical Compas^y, a coxpora- 
tiojn orgiuused imder the Lawa of ^e State of 
Delawatea United States of America with hs 

feaeral offices located at Feon liacola Padcway 
C^est, Pictsbuc^ 5> Fennsylvania, United 
States of Americas do her^y dedate the 
i£r\rention) for which we pray that a patent may 
be granted to us, and the method by which ft 
is to be pecfonned, to be particolaxly descdbed 
10 in and by the following atatement>* 

This inventioa leJatxts to a peocesa for the 
tecovexy of azomatic amines mm the distUla- 
tion residues obtained in die ptodnction of 
aromatic isocyanates. 

The digestion with lye of the distillatioa 
tesidiie obtained when an aromatic saocyaDate 
is disdlled from the solution in which It was 
prepared haa been previonsiy sn£gested in 
Annalen det Chemie, Vohisae 5^, paae 75, 
ld48. Canadian Patent No. 5S3j372 also 
disdode^ a snethod of px^iasing aronmtic 
amines where the distillation residue is heated 
to 160 to 250^0 vn&K water. This patentalao 
provides for the use of a small amount of alkali^ 
25 normallY an amount of less than one per cent 
by wei^ based on the weight of the residue to 
neatrahse the dilorine contained in the distil- 
laden residue^ Still another patent which 
mentions old cansHc treatment to recover 
30 aroffl&dc diamines is U.S. Intent No. %999,873, 
which contains an inctdeotal disclosure that the 
raidue &cm the still pot obtained in the 
production of tolnylene diisocyaaate by phos* 
genation of tdylene diatnine may be treated 
with canstic to recover a quandty of the 
tolylene diamine. While these previously 
known processes have helped hi solving the 
problem of lost aromatic amine in the produce 
den of aronuitic isocyanate^ the yield of aio- 
40 motic amine ^(nn the residue by treatment with 
causdc leaves much to be desired. 

It is, therefbre^ an ol^ect of this invention to 
provide an improved process far the recovery 
of amines from the disSflation residue obtained 
45 when an...azDmaiic amine is phosgenated to 
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produce an axomaiic ifiocyanaie which is then 
distilled from the reaction nmaure in windi it 
waspr^wed* Another object of tins invension 
is to provide an imptoved digesdon procedure 
for these distillation residues* Purthec objeos 
of this invention indade the provision of an 
improvcaient in the yidd obtained when an 
aromatic axnine is prepared by heating vmter 
with the disdHadon residue obtained in the 
distillatiott of aromatic isoc^anates as weU as 
^ provision of an improved method of 
xecsovcrittg and 2r6<olttyIeQe diaxhines Irom 
the diiTtillation residoes obtained by distilhiig a 
toluylene diisocyanaGe from the solution in 
which it was prepared by treating the amines 
with phosgene. 

The foregoing objects and others which wlU 
become apparent &om the following descrip^ 
tion are accon^Hshed in accordance with the 
invention which provides fox a process for the 65 
preparation of aromatic primary mono- and 
di-amines which comprises heatmg water and 
the distjOation residue, ob^oned fiom the 
product of phosgesation of an aromatic 
primary mono- or dt-amine afber distilling off 70 
the corresponding aromatic isocyanate, to a 
temperature above 250°C but not above 350°C. 
As stated above^ it has been known previously 
to react water with the residue obtained when 
distilling aromatic isocyanates from the reaction 
misiure in which they ate prepared. This 
invention involves the improvement of carn^ing 
out tins reaction at a temperatore of mm 
250^0 to 3i50**C It ib preferable to also use up 
to 10 per cent by wi^ght of an alkali metal 
hydrooade in the aqueous solution to obtatn an 
even further improvement in yield. 

The process of the invention can be carded 
out eiAicr continuously or batd^wise. It is 
preferred to uae the continuous method because 
this is more readily adaptable to commcrdal 
practice and gives improved recovery rates. 
The process bej^ns by taking the residue from 
an isocyanate strippi^ stiU and placing it in an 
autoclave. Then sumcient water is added to 90 
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react wLth the residue. It is possible to hdng 
either with cold xeddae which has been 
allowed to cool ftom -die pot tesnperature to 
amlueixc temperatores and stored fin any 
5 length oftimfi or, okemativd^tibe hot zesidiie 
from (he stiU pot may be snuried with the 
water and caustic. £cl either events if the 
residue is ta too la^ cbooks^ it may be 
necessary to subdivide it merely for the 
10 purpose of ease of handling the shiny. The 
reaction is speeded up by having the residue 
reduced in size to less than 16 mesh* This may 
be accomplished with ax^ suitable griadiug 
means. After the slurry of residue, water and, 
15 ifdestredj alkali is formed^ it is then passed into 
a heated zone so that the reaction mixture 
comes to a teinperature of above 250^C1 bur 
nor above 350X. The heating can be accom- 
plished in any suital^ way direct 
20 including the hijection or pressure steam 
directly mm the sluixy. If steam is used tho 
consequent dilution must be taken iitto account 
so that the proper ooncentrBtzon of caustic is 
maintained St caustic is beisig used. It is also 
25 desirable to have the reactor under pressure of 
at lease 100 pa^ but preferabfy not more than 
2500p8ig. The reaction mixture is kept at the 
temperature and, if desized, pressure until the 
residue has reacted with the water toprodhace 
30 the corresponding aromatic amine. Tne time 
varies fiom a few sec on d s to several hours 
de^endioff on the state of subdivision of the 
reSdue^ £e tiemperature;^ pressure and the like. 
Usually a residence tune for a continuous 
35 process of one to five minutes is sufficient to 
insure satisfactory ^dds if the residue is 
previously reduced to a partide size of 16 mesh 
or less. The excess water and the aromatic 
amine formed in the process of the invention 
40 are then passed to a recovery zone where 
carbon dioxide formed in the reacdon is flashed 
oS together witii some water vapour and a 
crude product contaming water, aromatic 
amine and by-products is obtained. This crude 
45 reaction mixture is then re^ed by disdlling 
out water and amine. The amine is purifi^ by 
conventional techniques to prepare a. product 
suitable £>r many uses induding phosgenation 
tOjpre^ure the corresponding isoqyanate; 
50 The Invention is particularly suitable for the 
preparation of 2,4- and 2)6<oluylene easenually 
fiee of ortho diamines by reaction of the dis- 
tilktiou residue formed when a mixture of 
about 80 per cent 2,4- and 20 per cent 2,5- 
55 toluylene diamine is phosgenated, for example, 
according to the process of the U.S. Patent ^To. 
2,908,703 and then the toluylene diisocyonates 
in the ratio of about 80 per cent 2,4- and 20 per 
cent 2,6-tolu^lene diisocyatuitB are distilled 
60 from the reaction mixture. 

The alkaline solution may be formed with 
any suitable alkaline material or mixture of 
materials. The alkali metal bases., induding 
sodium bydroadde and potassium hydroxide are 
65 preferred £ar ease in handling and economics. 



The amines prepared are useful for phosgena- 
don to prepare isocyanates which are, in turn, 
useful as inscctiddes, coatings, and wherepoly- 
isocyanates are prepared, for the preparaoon of 
polynrethane plastics whidi may be foams or 70 
non-porous dastomers as in U.S. RetSdue 
Patent 24^514 or U.S. Intent 2,729,61& These 
final products have many wdl^known com- 
merdal uses such as for viUows, in the case of 
foams and ^sar^^edsinmecaseofnon-ixirous 75 
plastics. 

The distillation residue obtained in the 
production of any aromatic mono- or di- 
isocyanate may be used in the process of this 
invention sudi as, for example, the distillation 80 
residue obtained in the production of phenyl 
isocyanate diphenylmethane diisocjranates sudi 
as 4,4 -diphenylmethane diisocyanate, naphtha- 
lene diisocyanates such as 1,5-naphthaIene di- 
isocyanate. 85 

In order diat -die invention may be more fully 
understood the f>Uowing examples, in whidi 
parts are by weight unless otherwise specified 
are given by way of iQustration only: 

BXAMFUB 1 90 
A mixture of 80 per cent 2>4-toluylene dt- 
Isoq^anates and 20 per cent, 2;6-toluyIene di- 
isocyanate was prepared by reacting a mixture 
of 80 per cent 2,4- and 20 per cent, 2,6-toluyleQe 
diamme in orthodichlorobenzene with an 95 
excess of phosgene according to the procedure 
described in U.S. Patent No. 2,680,127. The 
distiilation residue obtained in this process was 
then mixed with water in such proportions that 
there were 150 pans ofreddue and 150 parts of lOO 
water. The reacdon was heated in an autoclave 
to a temperature and pressure sufilident to 
produce sui^tl^ more than 250^C. for one hour. 
The pressure increased as the reaction pro- 
ceeded due to evolution of CO^. Pressure was 105 
regulated by release of COc- The water was 
removed by distsUation folk)wed by distfllation 
of the tolmrlene diamine* About 44.6 parts of a 
mixture ot2»4- and 2,6- toluylene diamine was 
recovered per hundred parts of residue used as 1 10 
a starting material. The foregoing example was 
repeated at dOO'C. and at ZdO^'C. with only 
minor variations of less than one part per 
hundred parts of residue in the yield. 

BXAMl^tx 2 115 
The residue of Example 1 was mixed wbh 
water in such proportions that these were 
150 parts of residue and 150 parts of a mixture 
of water and sodium hydroxide, said mixture 
having been prepared by combining 990 parts 120 
of water vnm 10 parts of sodium hydroxide. 
The reaction mixture was heated in an autoclave 
to a temperature and pressure suiSdent to 
produce sughtly more than 250°C. for 1 hour. 
The pressure increased as the reaction proceeds 125 
due to evolution of COa. Pressure was regcdated 
byrdeaseof CO:t- Water was then removed by 
distillatiQn followed by distillation of the 
eohiylene dianune. The recoveqr was 47 pans 
ofainhnuteof2,4-and2,6-tohiylencdiainine 130 
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PCX hundred pacts of residue. Vnxm the Sase^ 
gomg Qsomple was r^ieated at Tempemazc9 of 
300 and 330'*C, an improved recovery of 50 
pam of tohiyJene diamme pec hundred parts of 
5 zesidne was obtained, 

BXAMJJS 3 
ThereaidaeofBxampIe 1 wasnuxed withan 
aqaeons solution of sodium bydrosade in such 
proportions that there were 150 parts of redldoe 

10 and 150 parts of aqueous solution prepared by 
mioAg 950 parts of water with 50 paxts of 
sodium hydroxide. The reacdon mixtore was 
heated to a tempeiatureof 2S0X. §oit miehour 
under pressure as in Example 1. The waterway 

15 removed by di&tiUation foUowed by distiUatioa 
of the t(d«7ktie diamine. 53»6 parts of a mis- 
tme of ^4- and 2,6^oIuyieae diamine isomers 
were obtiuned per bundled parts of testdiie. 
WHAT Wt CLAIM IsT- 

20 U A process &r the preparation of aromatic 
primary mono^ and dt-mnlnes ^^ch ccmptkes 
heating w^ter and die disdUatiQn residue^ 
obtained ^om the product of phosgenatfam 
an aromatic pzimary mono- or di-amine after 

25 distlUing otf the corresponding aromatic ho- 
cyanate, to a temperature above 250''C> but not 
above SSO^'C 

2. A process as datmed in claim 1 in which 
thcreaidae is heated with water which is mixed 

30 up to 10 per oenc by weight of an alkali metal 



hydroxide. 

X Ajproceas aa claimed in daim 2 in which 
the allean metal hydrccdde is sodium hydro^de* 

4. A process as claimed in az\y of claims 1 to 

3 in whidh dte aromatic primary onuse is a 35 
misture of 2>4»tohxylette diamizLc and 2»6- 
toluylene diaoune« 

5. Aprocess as dflimfd in any of claims 1 to 
3 in which the aromatic primary amhie is 
aolline* 40 

d. A process as claimed in any of daims 1 to 
3 in whidi the aromatic primary amine is ^4'- 
diamtno drphenylmethane. 

7. A process for die preparation of toluylene 
diaminewhichcomprisesheatingwater and the 45 
distillatian residue obtained firom thfi ptroduct 
of phosgeoation of toli^Iene diamine afier 
dbolJing off c3oxresponoing tolu^eno di- 
isocyanateto a tanpcratore above about 250^C. 
bur not above SSO^'C SO 

d« A process for die preparation of aromatic 
amines substantially as hccdn descdbed 
t^rencetoany one of the Bsamples* 

9« AroiDatic amines when prepared by a 
process as daimed in any of die daims 1 to 8* 55 
ELKINGTON & FIFE, 
Chartered Patent Agttits, 
High Holbom House, 52'-5<l High Holbonx» 
X^ndoo^ W.Cl. 
Agents for the Applicants. 
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